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TRANSDUCER ASSEMBLY INCLUDING A
DISPOSABLE DOME

BACKGROUND OF THE INVENTION

The blood pressure of a patient can be monitored by
direct coupling of the patient’s circulatory system to a
pressure transducer assembly. In this event, the patient’s
blood, or a fluid in direct contact with the patient’s
blood, i1s provided to the transducer assembly. The
transducer assembly converts the pressure of the blood
to an electrical signal related to the blood pressure, and
this signal can be appropriately displayed or recorded
by a monitor. |

A transducer assembly includes two primary compo-
nents, l.e., a dome and a transducer. The dome is cou-
pled to tubing, such as IV tubing, which may lead to the
patient and elsewhere. The interior of the dome is in
communication with the circulatory system of the pa-
tient and 1s a disposable component which is typically
thrown away periodically along with any associated IV
system. The transducer 1s a permanent part of the sys-
tem which senses the pressure of the fluid received by
the dome and converts 1t to a related electrical signal.

Because the dome 1s disposable, domes must be at-
tached to, and detached from, the transducer many
times. Accordingly, it i1s important that the coupling
between the dome and transducer be easily locked and
released without disturbing the tubing or the sensing
portion of the transducer. One technique for attaching
the dome to the transducer, which is illustrated in Min-
tor et al U.S. Pat. No. 4,185,641 involves relative rota-
tion between the dome and the transducer. Rotation of
the dome twists the tubing coupled to it so that the
attending technicians may have difficulty in determin-
ing where each tube runs. Turning the transducer, on
the other hand, twists the electrical cords coupled to the
transducer and can cause early failure of the cords.

Another prior art connection between the dome and
transducer, which is illustrated by way of example in
Lee U.S. Pat. No. 4,072,056 employs a bezel which must
be rotated relative to both the dome and the transducer.
It 1s difficult for the attending technician to hold the
dome and transducer stationary while turning the bezel.

SUMMARY OF THE INVENTION

This mnvention provides a dome and transducer as-
sembly which overcome the problems noted above with
the prior art. With this invention, the dome can be at-
tached to the transducer without rotating either the
dome or the transducer. All that is required to obtain
attachment is the rotation of an actuator, and this can be
accomplished without rotating the dome or the hous-
ing.

With the transducer assembly of this invention, a
retainer is mounted on a transducer housing for move-
ment along a generally axial path relative to the hous-
ing. Actuating means relatively moves the retainer and
the housing along the path between a locking position
and a releasing position. This relative axial movement is
used in coupling the dome to the transducer housing.
For this purpose, coupling means is provided at least
partially on the dome and the retainer, and they are
responsive to the retainer being in the locking position
for coupling the dome to the housing.

The actuating means can advantageously take the
form of a rotatable collar threadedly coupled to the
retainer and drivingly engageable with the housing so
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that rotation of the collar relatively moves the retainer
and the housing axially. Although the collar is rotatable,
coupling of the dome to the transducer housing is ac-
complished as a result of the relative axial movement
between the dome and the housing.

In a preferred construction, the coupling means in-
cludes a plurality of circumferentially spaced lugs on
the dome extending generally radially outwardly and a
plurality of circumferentially spaced retaining flanges
on the retainer extending generally radially inwardly
and adapted to engage the lugs in the locking position.
The coupling means also preferably includes bearing
surfaces on the housing and the dome. With the above-
described construction, the dome and the actuating
means forcibly bear against axially spaced regions of the

housing in the locking position.

The transducer includes a sensitive sensing portion or
means, such as a strain gage, for sensing the pressure of
the fluid in the dome. The sensing portion is located
within the housing. |

The dome preferably has a shoulder on its exterior
spaced from the lugs to define a circumferentially ex-.
tending groove which opens generally radially out-
wardly for receiving the retaining flanges. To control
the relative angular orientation of the dome and the
transducer, the dome may include at least one stop
located adjacent one of the lugs. Preferably, such stop
lies between the lug and the shoulder. In a preferred
construction, the shoulder i1s annular and lies in a gener-
ally radial plane.

Although the features of this invention are particu-
larly adapted for a transducer assembly, in a broader
sense, this invention is also applicable to an assembly for
making a measurement of a characteristic of a body
fluid. In this event, the dome has a member at least
partially defining the chamber for transmitting the char-
acteristic of the body fluid to be measured out of the
chamber, and means is provided at least partially within
the housing for sensing the characteristic of the body
fluid. In the case of a transducer assembly, the member
1s in the form of a flexible diaphragm that moves in
response to pressure changes, and the sensing means
includes an appropriate sensing portion, such as a strain
gage for responding to the deflection of the diaphragm.

The invention, together with additional features and
advantages thereof, may best be understood by refer-
ence to the following description taken in connection
with the accompanying illustrative drawing.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s an exploded isometric view of a transducer
assembly constructed in accordance with the teachings
of this invention and with a portion of the dome broken
away to expose two of the lugs and the associated stops.

FIG. 2 1s a side elevational view partially in section of
the transducer assembly and a schematic illustration of
a system with which the transducer assembly may be
used.

FIGS. 3 and 4 are sectional views taken along lines
3,4—3,4 of FI1G. 2. In FIG. 3, the dome has an angular
position in which each of the lugs is intermediate an
adjacent pair of the retaining flanges, and in FIG. 4, the
dome is rotated from the position of FIG. 3 so that the
lugs are substantially beneath the associated retaining
flanges.

FIG. 3 1s a sectional view taken generally along line
5—S5 of FIG. 2.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIGS. 1 and 2 show a transducer assembly 11 which
generally comprises a dome 13 and a transducer 15. The
dome 13 is a disposable element and includes a body 17
of plastic or other suitable material having a recess 19
therein which opens at the exterior of the body. A flexi-
ble diaphragm 21 is mounted on, and coupled to, the
body 17 so that the diaphragm extends across the recess
19 to form a chamber 23 in the body.

The chamber 23 is completely sealed, except for ports
25 and 27 which extend through fittings 29 and 31,
respectively, which are integral with the body 17. The
chamber 23 is in direct communication with the circula-
tory system of a patient via the port 25 and a conduit 33
which may be, for example, in the form of IV tubing or
a catheter. In the form shown in FIG. 2, the conduit 33
is IV tubing which forms a portion of a conventional IV
set 33.

The port 27 vents the chamber 23 to the atmosphere
through tubing 37 and a stop cock 39. The stop cock 39
is closed after the air has been expelled from the cham-
ber 23.

In the embodiment illustrated, the body 17 has a gen-
erally dome-shaped or hemispherical outer surface, and
this is useful so that any liquid falling on the body 17
tends to run harmlessly off of the dome. However, the
- body 17 need not have a dome-like or hemispherical
configuration, and the word ‘“dome” as used herein
means that component which has a chamber for com-
municating with a body fluid, and that term does not
connote or imply any geometrical limitations whatso-
ever.

The body 17 has an integral, annular boss 41 coaxial
with the chamber 23 and terminating in an annular
bearing surface 43 at the mouth of the recess 19. The
diaphragm 21 is suitably bonded to the bearing surface
43.

A plurality of exposed, circumferentially spaced lugs
45 extends generally radially outwardly from the exte-
rior of the boss 41. In the illustrated embodiment, there
are six i1dentical lugs 45, and they are spaced equally
circumferentially as best seen in FIG. 3.

The body 17 has an annular shoulder 47 which, in the
embodiment illustrated, lies in a generally radial plane.
The shoulder 47 is spaced axially from the lugs 45 to
define an intermittent circumferentially extending
groove 49 which opens generally radially outwardly.
The lugs 45 are axially intermediate the bearing surface
43 and the shoulder 47.

Six stops 31 are provided integrally with the boss 41.
The stops 51 are optional, and if they are provided,
various different constructions are possible. In the em-
bodiment tllustrated, each of the stops 51 1s contiguous
one end of an associated lug 45 (FIGS. 1 and 3), and the
stops extend generally axially from the associated lug to
the shoulder 47.

The transducer 15 comprises a housing 53, a retainer
35, actuating means in the form of a collar 57 and a
sensing portion 39. Although the housing 53 can be of
various different constructions, in the embodiment illus-
trated, it includes a tubular housing section 61 and a
housing section 63 threaded onto the tubular housing
section and forming an annular groove 635 therebe-
tween. The housing section 63 has a central opening 64
through which electrical conductors 66 can extend to
couple the transducer assembly 11 to suitable instru-
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mentation, such as a conventional pressure monitor
which converts the electrical signal into a suitable read-
ing indicative of the pressure of the patient’s blood.

The housing 53, which may be constructed of a suit-
able plastic or other material, serves to house the sens-
ing portion 59 of the transducer, and for that purpose,
has a hollow interior, the inner end of which is sealed by
a flexible membrane 67. More specifically, the housing
has an internal annular shoulder 69 to which the flexible
membrane 67, and the usual membrane supporting
structure is attached. The shoulder 69 also forms one
bearing surface of the housing 53. An external shoulder
71 on one side of the groove 635 forms a second bearing
surface of the housing, and these bearing surfaces are
axially spaced. The sensing portion 59 is located en-
tirely between the shoulders or bearing surfaces 61 and
71.

The diaphragm 21 transmits a signal related to the
characteristic of the body fluid which communicates
with the chamber 23. The membrane 67 must also trans-
mit that signal to the sensing portion 59, and the sensing
portion 59 can be any conventional means which senses
the signal. In the embodiment illustrated, pressure 1s the
characteristic to be sensed, and the pressure is transmit-
ted by flexing of the diaphragm 21 and the membrane
67. The sensing portion 59 may include strain gages or
other devices which respond to the flexing of the mem-
brane 67 to provide an electrical signal related to the
pressure of the blood or other body fluid in the chamber
23.

The retainer 55 is a tubular member of plastic or other
suitable material having external threads 73 and internal
axial grooves 75 (FIGS. 1 and 5) for receiving axially
extending splines 77 on the tubular housing section 61.
Thus, the housing 53 and the retainer 55 are mounted
for relative movement along a generally axial path.

The retainer S5 has a plurality of circumferentially
spaced retaining flanges 79 extending generally radially
inwardly. Each of the flanges 79 is integral with a raised
block 81, and the blocks are similarly circumferentially
spaced. Preferably, the number of the flanges 79 equals
the number of the lugs 45. As shown in FIG. 3, the
circumferential spacing between the flanges 79 is just
sufficient to accommodate one of the lugs 45. Similarly,
the circumferential spacing between adjacent lugs 45 1s
just sufficient to accommodate one of the flanges 79.

The collar 57 is in the form of an annular nut having
internal threads 83 which receive, and cooperate with,
the external threads 73. The collar 57 has an annular lip
85 which is engageable with the shoulder 71 of the
housing 53. Consequently, rotation of the collar 357
relatively moves the housing 53 and the retainer 535
along an axial path as defined by the grooves 75 and the
splines 77.

To couple the dome 13 to the transducer 15, the
collar 57 is rotated to raise (as viewed in FIG. 2) the
retainer 55. The dome 13 is then positioned on the hous-
ing 53 as shown in FIG. 3, with the lugs 45 intermediate
adjacent flanges 79. Next, the dome 13 is rotated
slightly with respect to the transducer 15 to bring the
lugs 45 beneath the associated flanges 79 and the stops
51 into contact with the associated flanges 79 as shown
in FIG. 4. The stops 51 mark the limit of rotation of the
dome 13. This rotation of the dome i1s very slight and
may be, for example, about thirty degrees. The collar 57
1s then rotated to relatively axially move the retainer 55
and the housing 53 so as to draw the flanges 79 closer to
the housing and bring the bearing surface 43 of the
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dome 1nto engagement with the bearing surface 69 of
the housing as shown in FIG. 2. In this position, the
dome 13 i1s very tightly clamped to the housing 53 by
the retainer 55. Neither the dome 13 nor the retainer S5
1s rotated when the collar- 57 is rotated, and so there 1s
no danger of twisting or entangling the conduit 33 and
the tubing 37 nor the conductors 66.

In the assembled condition, there 1s an axial gap 87
between the lugs 45 and the top of the housing 53. This
assures that the bearing surfaces 43 and 69 will be in
contact to bring the diaphragm 21 and the membrane 67
Into contact.

With the transducer assembly 11 assembled, it can be
used 1n a conventional manner to monitor the blood
pressure of the patient. Briefly, the chamber 23 is in
communication with the circulatory system of the pa-
tient and so the diaphragm 21 and the contiguous mem-
brane 67 can flex in response to pressure changes. Flex-
ure of the membrane 67 is sensed by the sensing portion
59 which provides an electrical signal to the pressure
monttor which i1s related to the blood pressure of the
patient. The pressure monitor responds to this signal to
provide a display of the blood pressure.

To replace the dome 13, it is only necessary to coun-
terrotate the collar 57 to tend to axially separate the
flanges 79 and the shoulder 69 of the housing. This
enables the dome 13 to be removed by simply counter-
rotating the dome through a small angle to the position
of FIG. 3 and axially withdrawing 1t from the trans-
ducer 15.

Although an exemplary embodiment of the invention
has been shown and described, many changes, modifica-
tions and substitutions may be made by one having
ordinary skill in the art without necessarily departing
from the spirit and scope of this invention.

I claim:

1. A dome for attachment to a pressure transducer,
saild dome comprising:

a body having a recess therein which opens at the

exterior of the body;

a flexible diaphragm;

means for mounting the diaphragm on the body with
the diaphragm extending across the recess to form
a chamber in the body;

sald body having port means for providing communi-
cation through said body between the chamber and
the exterior of the body whereby fluid can be ad-
mitted to said chamber;

a plurality of exposed, circumferentially spaced lugs
extending generally radially outwardly from the
exterior of the body for use in attaching the dome
to the pressure transducer; and

said body having a shoulder on the exterior of the
body spaced from the lugs to define an intermittent
circumferentially extending groove which opens
generally radially.

2. A dome as defined n claim 1 including a stop on

said body adjacent one of said lugs.

3. A dome as defined in claim 1 wherein said body has
a bearing surface which 1s adapted to bear against the
pressure transducer.

4. A dome as defined in claim 1 wherein said shoulder
is annular and lies in a generally radial plane:

5. An assembly for making a measurement of a char-
acteristic of a body fluid, said assembly comprising:

a housing;

a retainer;
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6

means for mounting the retainer on said housing for
movement along a generally axial path relative to
the housing;

actuating means for relatively moving the retainer
and the housing along said path between a locking
position and a releasing position;

a dome having a chamber therein, said dome includ-
ing port means for providing communication be-
tween the chamber and the exterior of the dome
whereby the body fluid can communicate with the
chamber and a member at least partially defining
said chamber for transmitting a signal related to the
characteristic of the body fluid out of said cham-
ber:

coupling means at least partially on said dome and
said retainer responsive to the retainer being in said
locking position for coupling the dome to the hous-
ing, said coupling means being releasable when the
retainer 1s in the releasing position; and

means at least partially within said housing for sens-
ing said signal which is related to said characteris-

" tic of the body fluid.

6. An assembly as defined in claim 5 wherein said
actuating means includes a collar threadedly coupled to
said retainer and drivingly engageable with the housing
whereby rotation of the collar relatively moves the
retainer and the housing along said path.

7. An assembly as defined in claim 6 wherein said
housing includes first and second housing sections and
means to releasably join said housing sections to define
an annular groove therebetween, and said collar in-
cludes a section projecting radially inwardly into said
groove whereby the collar is retained on said housing.

8. An assembly as defined in claim 5 wherein said
mounting means includes splines and cooperating
grooves on the housing and the retainer.

9. An assembly as defined 1in claim 8 wherein said
dome and said actuating means forcibly bear against
axially spaced regions of the housing in said locking
position. |

10. An assembly as defined in claim § wherein said
coupling means includes a plurality of circumferentially
spaced lugs on said dome extending generally radially
outwardly and a plurality of circumferentially spaced
retaining flanges on the retainer extending generally
radially inwardly and adapted to engage the lugs in said
locking posttion.

11. An assembly as defined in claim 10 including a
stop on said dome adjacent one of said lugs and engage-
able by an associated one of said flanges.

12. An assembly as defined in claim 10 wherein said
actuator means includes a collar threadedly coupled to
the retainer and drivingly engageable with the housing
whereby rotation of the collar relatively moves the
retainer and housing along said path, said retainer 1s
tubular and a portion of the retainer lies radially be-
tween said housing and said collar.

13. An assembly as defined in claim § wherein said
member of said dome is a flexible diaphragm and said
characteristic of the body fluid i1s pressure.

14. An assembly as defined in claim 13 wherein said
coupling means includes a plurality of circumferentially
spaced lugs on said dome extending generally radially
outwardly and a plurality of circumferentially spaced
retaining flanges on the retainer extending generally
radially inwardly and adapted to engage the lugs in said
locking position. -
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15. A dome for attachment to a pressure transducer,
said dome comprising:

a body having a recess therein which opens at the
exterior of the body;

a flexible diaphragm;

means for mounting the diaphragm on the body with
the diaphragm extending across the recess to form
a chamber i1n the body;

said body having port means for providing communi-
cation through said body between the chamber and

the exterior of the body whereby fluid can be ad-
mitted to said chamber;

a plurality of exposed, circumferentially spaced lugs
extending generally radially outwardly from the
exterior of the body for use in attaching the dome

to the pressure transducer;
said body having a shoulder on the exterior of the

body spaced from the lugs to define a circumferen- ,,

tially extending groove which opens generally
radially;

said shoulder being annular and lying in a generally
radial plane; and
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a stop on said body between one of said lugs and the

shoulder.
16. A dome for attachment to a pressure transducer,

said dome comprising:

a body having a recess therein which opens at the
exterior of the body;

a flexible diaphragm;

means for mounting the diaphragm on the body with
the diaphragm extending across the recess to form

a chamber in the body;
said body having port means for providing communi-

cation through said body between the chamber and
the exterior of the body whereby fluid can be ad-
mitted to said chamber;

a plurality of exposed, circumferentially spaced lugs
extending generally radially outwardly from the
exterior of the body for use in attaching the dome

to the pressure transducer;
said body having a bearing surface which is adapted

to bear against the pressure transducer; and
a stop on said body adjacent one of said lugs, said one
lug being intermediate the stop and the bearing

surface,
s X - $ .3
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